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Plant Tissue AnalysisPlant Tissue Analysis

•• Nutritional status at time of samplingNutritional status at time of sampling
•• Concentrations of 11 essential nutrientsConcentrations of 11 essential nutrients

–– N, P, KN, P, K
–– Ca, Mg, SCa, Mg, S
–– Fe,Fe, Mn Mn, , ZnZn, Cu, B, Cu, B
–– plus plus NaNa



Types of Tissue SamplesTypes of Tissue Samples

•• DiagnosticDiagnostic
•• PredictivePredictive



Diagnostic Tissue AnalysisDiagnostic Tissue Analysis

•• Source of symptomsSource of symptoms
•• Pinpoint source of production problemsPinpoint source of production problems

–– Nutrient deficiencyNutrient deficiency
–– Nutrient toxicityNutrient toxicity
–– Other sourcesOther sources

•• Determine if nutrient problems are beingDetermine if nutrient problems are being
correctedcorrected



Predictive Tissue AnalysisPredictive Tissue Analysis

•• Monitor nutritional statusMonitor nutritional status
•• Identify & CorrectIdentify & Correct

–– nutrient shortages before symptoms developnutrient shortages before symptoms develop
–– nutrient imbalances (N:S, N:K ratios)nutrient imbalances (N:S, N:K ratios)

•• Evaluate effects of fertility program onEvaluate effects of fertility program on
tissue concentrations and relate totissue concentrations and relate to
growth, yield and qualitygrowth, yield and quality



““PropersPropers” of Tissue” of Tissue
SamplingSampling

•• Proper stage of growthProper stage of growth



““PropersPropers” of Tissue” of Tissue
SamplingSampling

•• Proper stage of growthProper stage of growth
•• Proper tissue - plant part, positionProper tissue - plant part, position

–– Most Recent Mature Leaf (MRML)Most Recent Mature Leaf (MRML)



““PropersPropers” of Tissue” of Tissue
SamplingSampling

•• Proper stage of growthProper stage of growth
•• Proper tissue - plant part, positionProper tissue - plant part, position

–– Most Recent Mature Leaf (MRML)Most Recent Mature Leaf (MRML)

•• Proper sample - representative of cropProper sample - representative of crop
–– 10 to 20 MRML (depending  on leaf size)10 to 20 MRML (depending  on leaf size)



““PropersPropers” of Tissue” of Tissue
SamplingSampling

•• Proper stage of growthProper stage of growth
•• Proper tissue - plant part, positionProper tissue - plant part, position

–– Most Recent Mature Leaf (MRML)Most Recent Mature Leaf (MRML)

•• Proper sample - representative of cropProper sample - representative of crop
–– 10 to 20 MRML10 to 20 MRML

•• Proper sample handlingProper sample handling
–– paper envelopes/bags NOT PLASTICpaper envelopes/bags NOT PLASTIC
–– timely sample submissiontimely sample submission



In Tissue Sampling, Avoid:In Tissue Sampling, Avoid:

•• Young, emerging leaves -- light green sheenYoung, emerging leaves -- light green sheen
•• Old, mature leaves -- dull greenOld, mature leaves -- dull green
•• Diseased plant tissueDiseased plant tissue
•• Stressed plantsStressed plants
•• Dead plant tissueDead plant tissue



Plant Analysis InformationPlant Analysis Information
SheetSheet



Sample Type, Grower Info.Sample Type, Grower Info.



Sample Type, Grower Info.Sample Type, Grower Info.

Lettuce,     Green       217  555-8888     Mr. Advisor      217  555 0000

101 Veggie Drive                 Ext. or Ag. Office Road 

Tomato,                NC    12345           Assist,          NC    12345

Hungry         farm@salad.com     bean             advisor@help.com

X

G. Lettuce       7/22/05



Plant Analysis InformationPlant Analysis Information
SheetSheet



Sample ID & InformationSample ID & Information

tomato, GH          F      3     M      UTom 1 NormalTom 1 s

Bad 1 stomato, GH         F       3     M      UB ad 1 Yellow leaf margins



Nutrient Sufficiency RangesNutrient Sufficiency Ranges
forfor

•• Greenhouse (GH)Greenhouse (GH)
–– TomatoTomato
–– CucumberCucumber
–– LettuceLettuce
–– MelonsMelons
–– PepperPepper
–– SpinachSpinach
–– StrawberryStrawberry
–– WatercressWatercress



Plant Analysis InformationPlant Analysis Information
SheetSheet



Background InformationBackground Information

Aug 01, 2004
1 wk

x
x

amount
Xyzr 2L

Tom 1 & Bad 1 = 150 N, 
40 P, 270 K, 160 Ca,  
40 Mg, + Micros

•• Growing conditionsGrowing conditions
•• Additional commentsAdditional comments
•• Fertilization historyFertilization history



Submit and PaySubmit and Pay

•• Submit complete info sheet & sample(s)Submit complete info sheet & sample(s)
–– Delivery ServiceDelivery Service
–– Drop offDrop off

•• PaymentPayment
–– $5.00 per standard analysis$5.00 per standard analysis
–– $2.00 each for special services (molybdenum,$2.00 each for special services (molybdenum,

chloride or petiole nitrates)chloride or petiole nitrates)



Tissue Analysis TimelineTissue Analysis Timeline
•• Day 0Day 0

–– Sample check-inSample check-in
–– Overnight dryingOvernight drying

•• Day 1Day 1
–– Tissue groundTissue ground
and analyzedand analyzed

•• Day 2Day 2
–– Interpretation & RecommendationInterpretation & Recommendation
–– Report mailed & posted on internetReport mailed & posted on internet



Plant Analysis ReportPlant Analysis Report

Sample ID:
Tom1Tom1
Crop
GH. TomatoGH. Tomato
Plant Appearance
NormalNormal

Lettuce, GreenLettuce, Green
101 Veggie Drive101 Veggie Drive
Tomato, NC 12345Tomato, NC 12345
HungryHungry



Sample Tom 1 - ResultsSample Tom 1 - Results

•• NormalNormal
Laboratory Results
------------------%--------------------     ----------------ppm----------------------------------%--------------------     ----------------ppm----------------
    N       P N       P        K       K        Ca      Ca        Mg       Mg        S    S         Fe             Fe       Mn       Zn     Mn       Zn       Cu       B  Cu       B
5.11   0.34   3.76   2.49    0.63  5.11   0.34   3.76   2.49    0.63     0.55     105     31.2     27.3     10.8     32.1 0.55     105     31.2     27.3     10.8     32.1



Interpretation IndexInterpretation Index



GH Tomato SufficiencyGH Tomato Sufficiency
Range (50 Range (50 –– 74) 74)

 Macronutrients Macronutrients (%) (%)
NN  3.5 – 5.03.5 – 5.0
PP 0.3 – 0.650.3 – 0.65
KK  3.5 – 4.53.5 – 4.5
CaCa  1.0 – 3.01.0 – 3.0
MgMg 0.35 – 1.00.35 – 1.0
SS 0.2 – 1.00.2 – 1.0

 Micronutrients (ppm) Micronutrients (ppm)
FeFe 50 – 30050 – 300
MnMn 25 – 20025 – 200
ZnZn 18 – 8018 – 80
Cu Cu 5 – 355 – 35
BB 30 – 7530 – 75



Plant Analysis ReportPlant Analysis Report

•• Laboratory ResultsLaboratory Results
–– nutrient concentrations (%, ppm)nutrient concentrations (%, ppm)

•• Interpretative IndicesInterpretative Indices
–– relative scale (0 to 124)relative scale (0 to 124)
–– deficient, low, sufficient, high, excessivedeficient, low, sufficient, high, excessive

•• Nutrient RatiosNutrient Ratios
–– N:S, N:K, Fe:N:S, N:K, Fe:MnMn

•• RecommendationsRecommendations



Sample Tom 1 - Results &Sample Tom 1 - Results &
IndicesIndices

Interpretation Indices
  N       P       K       Ca       Mg       S        Fe       N       P       K       Ca       Mg       S        Fe       Mn       ZnMn       Zn       Cu       B       Cu       B
77      53      56      68       60        61       55       51         54        55       5177      53      56      68       60        61       55       51         54        55       51

Recommendations:  Nutritional status looks very good.Nutritional status looks very good.

•• NormalNormal
Laboratory Results
------------------%--------------------     ----------------ppm----------------------------------%--------------------     ----------------ppm----------------
    N       P N       P        K       K        Ca      Ca        Mg       Mg        S    S         Fe             Fe       Mn       Zn     Mn       Zn       Cu       B  Cu       B
5.11   0.34   3.76   2.49    0.63  5.11   0.34   3.76   2.49    0.63     0.55     105     31.2     27.3     10.8     32.1 0.55     105     31.2     27.3     10.8     32.1



Sample Bad1 - Results &Sample Bad1 - Results &
IndicesIndices

•• Yellow Leaf MarginsYellow Leaf Margins

Interpretation Indices
  N       P       K       Ca       Mg       S        Fe       N       P       K       Ca       Mg       S        Fe       Mn       ZnMn       Zn       Cu       B       Cu       B
67     54      35-L    69       58       64        52       53       67     54      35-L    69       58       64        52       53          58        62      76 58        62      76

Recommendations:  Potassium is low, which could be duePotassium is low, which could be due
to fruit load.  I would make sure that you are feeding K atto fruit load.  I would make sure that you are feeding K at
the recommended rate for the stage of development.the recommended rate for the stage of development.

Laboratory Results
------------------%--------------------     ----------------ppm----------------------------------%--------------------     ----------------ppm----------------
    N       P N       P        K       K        Ca      Ca        Mg       Mg        S    S         Fe             Fe       Mn       Zn     Mn       Zn       Cu       B  Cu       B
4.54   0.36   2.90   2.59     0.56   0.66      73.0    48.3      38.5    20.0    77.04.54   0.36   2.90   2.59     0.56   0.66      73.0    48.3      38.5    20.0    77.0



Early Blossom End RotEarly Blossom End Rot

Interpretation Indices
  N       P       K       Ca       Mg       S        Fe       N       P       K       Ca       Mg       S        Fe       Mn       ZnMn       Zn       Cu       B       Cu       B
74     71      85       50      40-L     60        54       59         53       59       5374     71      85       50      40-L     60        54       59         53       59       53

Recommendations:  Mg is moderately low at this time andMg is moderately low at this time and
Ca is borderline sufficient.  Low concentrations of CaCa is borderline sufficient.  Low concentrations of Ca
influence the severity of blossom end rot.  After supplyinginfluence the severity of blossom end rot.  After supplying
additional Ca and Mg, I suggest taking another tissueadditional Ca and Mg, I suggest taking another tissue
sample in 5 to 7 days.  Once blossom end rot has started,sample in 5 to 7 days.  Once blossom end rot has started,
it is very important to monitor Ca  in the tissue.it is very important to monitor Ca  in the tissue.

Laboratory Results
------------------%--------------------     ----------------ppm----------------------------------%--------------------     ----------------ppm----------------
    N       P N       P        K       K        Ca      Ca        Mg       Mg        S    S         Fe             Fe       Mn       Zn     Mn       Zn       Cu       B  Cu       B
4.99   0.60   4.93   1.02    0.29    0.52     89.4     93.6      26.1    16.1    34.74.99   0.60   4.93   1.02    0.29    0.52     89.4     93.6      26.1    16.1    34.7



Solution AnalysisSolution Analysis

•• 11 essential nutrients11 essential nutrients
•• Sodium, chlorideSodium, chloride
•• AlkalinityAlkalinity

–– If needed, an acid requirementIf needed, an acid requirement

•• pH, Sodium Adsorption Ratio (SAR),pH, Sodium Adsorption Ratio (SAR),
hardness, soluble saltshardness, soluble salts

•• RecommendationsRecommendations



Typical SamplesTypical Samples

•• Source water for irrigationSource water for irrigation

•• Nutrient solutionsNutrient solutions

•• HydroponicHydroponic solutions solutions



Solution & Tissue AnalysesSolution & Tissue Analyses

•• Solution Solution –– predict nutrient availability predict nutrient availability

•• Tissue Tissue –– measure nutrient content, uptake measure nutrient content, uptake

•• Both play a role in GH Both play a role in GH vegveg. management. management
•• Combination enable growers to adjust aCombination enable growers to adjust a

fertility program that meets specific needsfertility program that meets specific needs
of “soil-like” orof “soil-like” or soilless soilless media and plants. media and plants.



Additional assistanceAdditional assistance
•• On-siteOn-site

–– NCDA&CS regional agronomistsNCDA&CS regional agronomists

•• www.www.ncagrncagr.com/.com/agronomiagronomi//


